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the subject metal complex having 

excellent active oxygen inhibitory 

activity, thus useful for treating ~^r^^ 
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diseases due to excessive production 
of active oxygen species such as *^f~%^j. 
myocardial infarction and cerebral 
infarction, by reaction of a specific 
thiazole derivative with a metal or 
metal salt. 

SOLUTION: This new complex is 
composed of a thiazole derivative 
(anionic form thereof) of formula I [R1 
is (substituted) phenyl; R2 is a 
5-15-membered mono- or 
poly-(substituted)heterocyclic residue 
bearing 1-3 N, O, S, etc.; R3 and R4 

are each H, a lower alkyl, hydroxyl, pyrrolidinyl lower alkyl, carboxyl- 
substituted lower alkyl, (substituted) amino-substituted lower alkyl, etc.] and 
a metal or metal salt, having excellent active oxygen inhibitory activity, thus 
being useful as a therapeutic agent for diseases due to excessive production 
of active oxygen. This complex is obtained by reaction of the compound of 
formula I such as 2-(3,4-diethoxyphenyl)-4-(2-carboxy-6-pyridyl)thiazole 
with a metal salt such as cupric sulfate to form a compound having 
structure expressed by formula II. 
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*Jk^*->- 6 - fc KD*->'\*->A'g#©ffilftg < !:L 
Ttf'Jv^S. 7'J;yg> 7irJH, AJktf^gfi. 
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;k**. 1 '-^^iK + v'X^k^*, 3-jtj^d<*^y 

Dtf;k^^-. 4-*;w^+>'7 r 9 L ;W9 t ^-. 5-#;ktf* 
S"S>9Ml^:a\ 6 -^;w#^->'s^5y;^3!-. i, i 

-i?*J-)V-2-U)VX*ris3L?-)\,?-*> 2- 
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[0 0 2 8) ffi&g£LT#Kg£#bT^T ! fe.i:U{g; 
»7MkvStl/Tlt fllAtf, ^^k>, X5^k 
>. h'J^^l^>. xh^y^lyX ^>^^?-U>. 
'S+IM 2-*.=?)VY\)*3-V>. 2. 2-v 5 

y^JI/MJ^lxX l-y^jUMJ^kX **S-)\> 
*9-U>* I?;M^y>, 1-t h'D+ylfl/y. 
2-kfD^yl?l/X 2-t h'a + v-HUyl^k 
>. 2-tHD*yfh7>9 L l/>. 3-tHD + y^ 
>**?1<>, 3 - k H D#y/\*f > f y >1?©B 
&gi LT#&g£#UT^T*>«kt^fiS» 1 ~ 6 ©H 

[0 0 2 9) tfD'J -^x;y<£«R7;y^ySt LTtt. M 
Atf (1 -tra>j^x;y) *9\>k 2- (1-bfDU-^ 
x;w) x5";k l- (i-tDijyz;w x^Jk 3- 

(l-hfDUi?x;W 7"DeJK 4- (l-tTD'Jv?X 

;W T^jk 5 - ( 2 - tr d u *<>9-)y, 6 - 

(3-kD'Jy-JW A=^5^;k 1 , 1 2 

- (2-kDiJ-y-jW Xf-;k 2-^^-3- (1 

- hfD ij i^x;y) 7*a e;yS«¥©7;y^JyS6^*^5!lSa: 

i ~ 6 ©assx«^tt«fltt7Jy+;PS-c*4 y s?x 

[0 0 3 0) 7ix; k ffiSR7;yD*->A;W#x;yS<hL 
Tte. «»JAtf'<>>';k*+->*JU#x < »k 2 -7XXJP 
xh^ri/*;u#x;k i-7ir;nh*y*;^z 

;k 3 -^xXJyyotf^vOb^jRxjk 4-7i"^ 

•7* K * ;u^xjk 5 - y x xjl^o^k** ->*;k 
#x;u, 6 -7xx;w\^->j^4->*^xjk l. 
l -^>?;u- 2-7xX;L-Xh4=->*JW#— Jk 2- 
3 - 7xXJk^D5j?^>A;y#XJV«^©7;l' 

a^x^;k^x;vgis^^j{i» l ~6©iS^3Hi^6® 
# 7 ;p a + ;u^x;ys-c & * 7 x x\;k7 ;^ * 

[0 0 3 1) S^S<i:bT««l7;y+Jl'S'bb<»i7x 
x;W{£3ffi7Jkn4 1 >'*;U^x^SS^t-*ii:©*5.7 
5y{£Jfi7Jy+JUStLT«. 75^^^;k 2-75 
yx^Jk 1 -7S y-X^Jk 3 -75 y'T'DtfJk 4 
-75 y"V^;k 5-7S/"OWk 6-75;^ 

^;k i. i-y>f;i/-2-7syif;k 2-/? 

^U- 3 -75 y" 7"D^ *3S>V7 5y *3Sik 1 -X 



9 

' f;V7 5/If-^. 2 - 7*0 kf;k7 5 yx^Jk 3 — f 

vzfv\Z)V72. ;^di;;k 4-75 l ji'75y7?\>k 

->Jk y>?Jl'7S; y^k (N-X7JU-N-7D 

tr;i^7sy) y^k 2- (N-y3=yi/-N-'s*->JV 
75>») x^;k 2 -^/^JUT^yx^k *>s?;v 

;V#XJk7 5 y * T^Jk 2 - * > v# 
;p#x;W75 1- (2-7izMh^->* 

Jl/#XJW7 5 y) X9=-Jk 2- <3-7xx;i/^D^^ 
->^;P#XJW75 y) X^;k 3- (4-7z=^h 

*^7j;k#x;w75y) ^nt;;k 4- (5 - 7xx;w 
^>?;i/^-*->*;i'sK— ;W7S y) :7>;k 5- (6- 

7i=JK+->;i'**->AM-;l'7$y) ^>?-;k 
6- (^>v';w^-*->*Ji'#x;u7S>') ^*>-;k 'J 

^>$?Jkt* jiT S S 2- (N-y 

?;HN-^>yM+->*^#^75;) x^;us 

y^^axaatsM* i ~ 6 ©it$i*> u < 7 
x x;U7;u=i * 5>3tJ ;v#x;ws *i~2fift5Jit© 

^475 y * 4*1" **** 1 ~ 6 OKMXH&ttflltt 
10 0 3 2] R»R^R 4 *«i:n6**<**'r*ft*IK?i 
tt < S V»te«f* UT»JfiM"* 5 ~ 6 AHOffi«]XI27tt 

xjk t^*u=;k fcfoj^x;k tnyjk -is.? 

VDJk K^'/^k 2-tfoyx;k 2 — f S^VU 

x;k -f s yyu -^xjk 2-t7 , /'J-;k bf^VJ 

5?x;k 1. 2. 4-h'J7'/U;k 1. 2. 5, 6- 

[0 0 3 3] fl£iB5»7;i'*;w»xtt*;u#*>'S^smu 
tt±tm*mt ittt, 0UA«3-*;p3}<+v't:^7^ 
x;k 3-*;k^*->trau^x;k 2 -*jktf*->hf 
ou-7x;k 4 -#;ktf*->fc?^>J >>x;k 3-jfcjM* 
^->tf^5-^x;u, 2 -jfrjktf^rv-^kfry y. 4 -y 
?jn^5 5>x;k 4 -x?\>i/tf^^x;k' 3 -x?- 
;Hfo>Js?x;k 2 -T'otMUfnU-^xyk 
;Vt!^»J^x ( )k 3 -"O^l^kfc'J y, 3-y7> 
-1. 2, 4 - MJ 7 V* 'J Jk 2 -'s+^JUfcf^v'X 
;k 2-^Jk*+->t!D>J> ? X^SS?©^&l~6ra 

fc±SE1S5S?Si 

too 34] €®7;p^;ws, "ov*-^*. &«S7;w 
*;U7:*S. 7xx;k7sy7:*:*j;ktfxjps, E&S 
t UT&g^M^asrwr* w tcoj&-&7 5 y im? 

i»7jv+;vs. <&»7jw^y-i';ws. <£SS7JU*y-f;w 
7 ;v*;i-s, ->7ys> 

^#x;vsxtt^7ys€wr^<£iS7;u+;i'S, fitia 
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7;io*->;*7;k#x;i>g. B&SiLTt!'Jv J ;i'&. 7 

UJWB» 7xXJU3* 7j;ktf*->g&tfzkKa&£f*^ 

^s«nfcs& i~2ffl^-r*«si7;u^;ps, #;i<# 
A;k^+->s. ADy>ii^. tttt^^a* 

S- (A) I -NR'R 1 (5£*A&E& 
S £ L, Tzk Kg $ W LT <k ^&IS7 V >sx 
teg-COfcjKf. 1 liOXte 1 R 3 RtfR 

jo KS. t?ny-7x;H£iR7;u*;ug. £;ktf*->s&<£ 
tt7/v*»*xi*«aui t bT<£©7 <b b < fct 
7 xx;uf£iSi7;u3+->*;i/3Px;wa£wr ■£> ^ <h os> 
47S yS»ffilR7;W*JVSS:*'r. SfcfcR'XtfR 

&tt ^ is ± fc itfcm? )v* jwsx *>» *ib» 

UT^Tt>«tV>. ) > 7S->VS, 75;ft^- 
;VSR^±IB^t4T^$ns® (R s «t FD*->75 

20 ysxtii£ai7;w4;v-?^s) ?i?)»fi»3®«nfcs* 

l~3<@Wf-5gtIie?fi5gSa<»:UT(is W^tf^^>-7: 
Cb. e) 7-t*t!>-3--r;l/-6-^->> 4-^+V 

-1. 4-s?fcKn*yy;k i-**i/KUf 2 

-^Vt'J^K l-y^^JU-3. 4-->*tKn*Jl/ 

4t^u^. 1 -x^;w*;u#7>^u;w, 1-7*^^- 

3. 4-5?kKD*W^fUJK 
7.?U;k 6-y>h^r->-3. 4-v?t FD^^sHXf 1 
'j;k 3 -*#V-4->^;U- 3, 4->5t;h*D-2 
H - 1 . 4 -'<> > y? L 7^x;k 3-** v y-3, 4- 
30 yhh'D-2H-l, 4-^>'/f7^. 2 -^JU 
^=^->- 3 -t HD^ri/tf'jyjk 2 -7-fe^;i-*+-> 
>i^JHf'JS?*, 1 -Xh*->K»Ji?;k 2-Xh*-> 
*ju#x;b-3-t KD^r->tf'Jv?;k 
Jl^^-JU- 4 a, 7 a ->?b HD- 4H-7D C2, 3 
-e) -1. 2-^^U--^x;k 2-^DDtf U^;k 

4 - ^ □ □ e u i?;k 2- (l- (2-truv ? ;w -1 

-tKD*^^) tf'Jv'Jk 2- (1- (2-7'J 
M t!U-7Jk 2- (1-7 

xz;i/-l-th'D + y^JW tU-^Jk 4-y?JV 
40 -1, 2, 3. 4-7h7kKD*7+'!tUrjK 2- 
^^sK^-^/^JHiU^k 2- (2-7j;ktf*>-xf 
JU) tf'J-^;k 2-i^7y *?-)V\£Vi?M 2- (4- 

y^? 1 ^- i -tf^5->*x;w) tu^jk 2-tWjy 
eui?;i/, 2- (l. 2. 4 - h >; 7«y-;w- i -'f 
;io tr»ji?;k 2- (2 -jb;u#*v- 1 -tfDU 
;w tfUv'Jk 2- (2-*;^^->x^;w 7sy tf 
>ji?;k 2- (2-vy^-;k7 5yx7 t ;w 75;t'j 

S?;k 2- (2-*;^#->I^-» tfUi^Jk 2- 

(2-*;u#+>'X5 1 JU5 : -5!-) t?us?;k 2-7a;v5K* 

50 ->tf7^;V. 4-*;kH^->eU5^Jk 5-*JI/#* 
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U 

v-fSyyj;U. 1-*?MU-1. 2. 3, 4-ft-7 

tfX^U*. 3 -7A*D-2-A>»W^+->k!Uv'Jk 
4-y h*->- 2-*JU#*3'g>J$>Jk 3-^-+V- 
3. 4--/tKD-2H-l, 4-^>VW^ 
;k 3-t:h*D4i'-2-A;^yt;iJi>;k 2-* 
*V<>V/-f S^V'JJk 4-y?JW-3, 4-5>fcF 
D-2H. 1. 4-<"C>r/#*tf5?:=Jk 4-75-/- 

2 -a try $>;k 2-t^^> i /f7'/u 
;k 2-**y<>v/w; i J;k 2-:**y-3- 

1, 2. 3. 4-xS^t HP + y'JJk 4-^<>^;i/ 
-1, 2. 3. 4-f h5kKD#y4f'J;k 3 -i? 
^^75/ - 2 -*>^->hf'J^;k 2. 4-S?* 

^tf+^eu^jk 2-*jj/#*->truy;k 2-*;u 
#*->tro'j;k 2-xh^r->*jk5}?-;nf'j^;k 2 
- >• h*i'j])\>i£-)V\Z d »j;k l -y^;nf>j 
A. l-y^Jk-l. 2, 5. 6-7F7kHDk l Jv' 

;k 2 -> h^->*;u#-jk7 u;k 2 -a;^*^? 

2 -t FD3rS/*?jWey$W. 2 -X h*5/#;kj<x 
;U - 4 - y 5=-;U kf U SMfc 2 - 13)\>&* > - 4 - * 

e y v;k 2 - ( 4 - y ^jv - i - tr^ ? s>x;w f> jv 
#x;ptry^jk 2- (2--?^?A75yif>*->* 
;U3tfx;w try-^k 2— 5?y3\>U7sy *9-*\£Vi> 

Jk 2-Xh^->*;U#XJW^XXJk 2-*5 1 Jk-7 

4 -x F*^#;i/sPxji^7 % ./yjk 4 -^Atf*^ 

7V'JJk 4 -/^A-5-^;k^^->^T'/'J;k 3 
-#Jki!*v'tfUyJk 2. 2-v'^5 : -;u-7-*;wjH 
*>-2. 3-ykHD^>>/ (b) 4-*>;W 
# + ->tf'Jx;k 2 - ->7 y £ 'J 5?Jk 4-->7y hf'J 

i?;k 2 -y^;u- 4 -Ajwtt-Y ;utf ys>;k 2, 6 
-y^y'A- 3 -Ajwit-f^eys^k 2-*?)\>- 
3-*;k#*->fcrus>;k 2. 6-v?y?;w-3-;tj;w 

#*->fcfy^;k 2-*;U$;i/try vMk S-T-t^' 

gysw. 2- { (2- (1 -k*DU5?-;w x^;io 
7sy;fr;nPx;n tfy^jk 2 -7£ y?*rt;k#x 

^fcf'Jv^k 2- (1 --f * y - 1 

M eui?jk 2-7SiJ/kUv;K 2- (2-i?y 
f^7 5 yx^;k7 5 y) eus?*. 2 - (1, 2. 
3. 4-T-h^v/-^- 5--r;W gysw. 2- (2 
-2uw#*->- 1 -fay^xjio tf'JvMk 3-*;u 

5yZJk 4- (4 1 -tf^^v'X 

M K'JSW, 2- (2- (4-^fJHl-k'<7i? 
X/U) -l-tKD^ylfA) tf >J-^;k 2- (2- 



^WSZ-l-kKD^XfA) KUiVk 2 
- (2-tHo*<>- i--^?;i-7S/if;w try 
s>;k 2 - ( 1 -£ji>#*«>- 1 - k pn.^jt^jv) 

eus?/k 2- ( (2 -^i?)\,**i/f>)V*-)\,7^ 

yx^j» 7sy*;w#x;ki try s?;k 2- u-t 

*Vk!5i?x;k 1. 4-/^^7^, 3-> 
7/k5yr;k 6-isTS\£99=.te 2- (iL.x 
h*^*;U#x;i/- 1 -i/7 J **5-)V) K»JS>Jk 2- 
J0 (1. 2-^tHD*->x?;W fcf'JvUk 6-;fr;ktf 
*->£y£^x;k 2-*=t->7x;nfu^;p. 1-* 
*yt:u5y=jk 6-j/7y try 5 s?x;k 1-** 
vtryi?;k 2-->7y fcfUiJ;k 2- u-yF*-> 
*ju#x;k- 1 -yjy eys?;k 1 -^>i/ 

'fJU-l, 2, 3, 4-f h7kh'D + yiJik 1-^ 

>i/-f;k*jw*^.^>j;k 4-^>»/-f ;w-3. 

tFD-2H-l. 4 -^> 4 y5 L 7VU Jk 4 -^>\7 

2, 3, 4 - r h7k KD^y*U-ij-;k 
4-^>*/'f*-3, 4-J>tHD-2H-l, 4 

;k 2 -^nifjv^^w-f s^/y.Jk 2-yg=-;i' 

;k 7 -'\^->;k^*-3, 4-yk kdam^^u 
;k 2- (2 --^^^;P75>'xh^>'jtj;Wj)?x;W b! 
U -^Jk 2 - 7 xx;k7 5 y ?=•:*-# ;k£xjV£ U i?JUS 

m<omm®. 1 ~ 6 osjsx 7 jm^s, ^> 

V/'f^S. ^5S» 1 ~6CDDiffiXia»«t«B«7;W^JW5 1 

tfS. 7xx;k7 5y^**;WsHx;P3i. UftittT 

1 ~ 6 .©*«Xtt»tttt*7A#*ai*' 1 ~ 2ffi 

Xtt^ft^«7JW=i^^A;k^x;>a. t*->5^ 
S. *BES«-l~3ffigwr-5^JR»l~6©ESaX«» 
tt**7.Mr;i>*, ^?!?»l~6<0it^Xtt^e^7 

;k«y-f;i/S. ^3RS!ci~6©ii[jsx«»SJi«7^* 
^mmrj^jim. ~>7J&. *=^vs. 7^;p 

SB»OK*«*< 1 ~ 6 <DitJIXtt^tt«*^7;U^JWTfe 

vjirx 7 ;V 3 * ;v#^;vsxtty7 y m 

40 ^wr*^*»i~6©iemxtt^tts^tt7;i'^s, 

S. ig^StLTtf>J-^;l/S, 7'JJVS. 

AJk^+->SR^*gss*t*P*^a«nfcs«ri ~2 
®*-r s^^sc 1 ~ 6 ©m«axt4^esi«7;i'+^s. 

a^->a-r*5*jk^^'>7;u3+>'S. 7)\>*)v i ?* 
Wtto&immt 1 - 6 ©iSifixtt»tt$i«7;i/*;i/f i ^- 
St*^^;W7H^->7;^;i-^*s. *;p#*->S, a 
□ y>liS^ K^Scl~6©iI$RXtt«-ttffi«7;W3* 
5(? ->S. *6SS. S- (A) 1 NR'R« (SC<^A«S«JS 
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£ ft*i LTI^T t><fc ^0?5!ia 1 ~ 6 ©iEUX 

i*#«$jM*7Jw*w>£xiia-coft^-t. mox 

S fcf □ U ¥-)\>7)V*)\>&. Jfr^^tt 

$ » i ~ 6 © fifax 7 jmuug -c * i> * 

;i-#^->7;p ; *;i'S. xttBMtLiS$»i-6o 

itJIX te# >K«lttt TJV^Jim *> t < 1 ~ 6 ©it 

«axtt»K«S«^x^b7;i'3=t-->*^-;i-S* i ~ io 
2 ie*-r«) ci t©*57 s j mzi%-rzmm&. i - 6 © 

fi«gX«#&$lltt7^*;i'££;ST . SfcR'&tfR 

5 ~ 6 A 18 © fiSft X te^ffifl ©4S ?R P3 ft M fifc L T «£ 
K«^SS±<t«w?S3»Cl~6©IlifiX«^K*a«7 

7 5S>/». 75y^*;^^;PS2fctX±K<t4t?* 
(RMtk Ko*^7S ygXte&as&l ~6 

©»«x«^«*i«7;w*Ji''?*»S:^-r. ) as»«t 50 

too3 5] R i -C7jnnz>&mm&*:mi$.?z>m%m 
©5^. eus?>. kd-;k ?^-7x>, truss? 

[po3 6] — «* (i) <o^7y-)vmmw<D^ * 

>#£VTit. ^^^*©R l T^$nsl8S8!±© 
B&«©*T% 7jcB6SB«HS»7;P+^a ; ;*J.)U#*-> 30 
StfeteiSR7JW+JWS ; EffiStbTtf'J^WS. 7U» 

tfnfcgft 1 ~2fflWr-5lS;»7JW+;VS : Jjfrtf*^ 

s&tej6S7;p3 4->s : 7 > jjw^^->s««t87;p*;i'?- 

*g ; *;U#*->g ;7klgg ; S- (A) i-R»R«- 
(A. l&tfR'tt&fjSEKH^U. R , 'B*8SXB*;l' 
#*->g&teffl7Jl'*;WS£^-r. $fcd©R 5 RtfR 

ligEiUJgi^-ft:* d ttt < Ek>CJBd' UT 5 

aSffi^g!±»Ctt. ffi&g£LT4>fc <<>:*>— ^©*JW# 
*-->g#iE&UTV>«>fc©<i:TS>. ) Rtfg 

[0 0 3 7] 

Nb5] 

NH 

[0 0 3 8] (R s 'ttkHD*->7SyS^t, ) © 
?V>fc< tt>-o©7KKS^«*^#+v3|gB»*^ 
-f:*> (-0-X13-COO-) JC&J&anfcfl^r^ftW 50 
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[0039] *i«^©{b-&!tfc (tsm *mi&Tz>&m,£ 

LTtt. {WAUfJ3J81MlSf§]AJ8. SgHAlS, 3SIIBJS. S 
IJIBJ8. SglVBJ?SRtfmVBKIcraT5^&K^»& 
^SSlllAJS. S3IVAK. SIVAJSL &V1AIS, SgVI IAS. S8 
VI 1 1 05RtfSg!BH©i3fiffl d 7"a y i? iI#&J?MS ft*g tf S 

[0040] *mw<D-i&x. (i) of? 1 /-;^??* 

«. «AtfK(B¥5-5 1 3 1 8<fii*mtlffl¥6 - 6 
5 2 2 2^ii«tP^StlT*5 0, ^©SSffilC^^Tfe 

[0 0 4 1] #5P/3©y7y-;l^«#-&J?l$g#te> 

fflA©^^}c<kosjg$ti*^ ^©ttsw&sijitsjft 
±e-«* (i) ©^7v/-;wKS5#ftsiSfc 

i§ & * T & S * £ J5 £ $ * *> ^ ffi ft m If -5 ^ t ** T # 
[0 0 4 2] Ctt^ffiT&fflSnSfg&fcUtW:, ^JA 

«ffi{t^5 L i'>. jdd^jI/A, ^jjdui^x mm. 

*->W>^©5SSSf£Hfc#5&8i» ->{/o^^>, 
n-^^-y-X n-^^^>> n -^>^ >3£©BgBfi®5 

i7'U a-;u>'^^;i/x-x;u^©x-x;us. *2 J- 
)V. x^/-;k ^D/^/-r;w§©<B;iffi7;i/n-;HS, 
7Kv 7-th >. ^f;bXf;^h>^Odrh>a. BM£ 
xy-;u^©x^7-;na. 7th-K'j;K ^Detzh 

h\ N, N-'y>fJ«'*AA7SH. N. N-v'^^W 

y>, 1. 3-i?^5 i 7U-2-'f3y > /«J^/ xh 
7^?;pr>l^7> ^^-^^^^^^/fs'J ^i? h U75 H 
«B ©®14KJ«^^ Jin £ ©il-&S4S^ft^>f ^ t #T 

[0 0 4 3] *fcd©^ftTfiEfflStl-5^JRffii:»*. ± 

is©&m<j:Isji;t*?). xiiADy>sf > tkks. a 

SJ-f*>, fi£i!?'f*>. PY t -ft> (Y 

aAoy>Bf) , R»soj-f*> (R«iiAoy>g 

^ftWT?>(Sai7^=f JUS) . YOi<^> (Yttglf2 
S <R' li<£JS7;U*^-1'^S) ft^f. nRlXm«-t 

ti-e-'m~8©fi»ft*-r. ) tgsns^t^H! 
p t c l *^©&JS£ftaiH:f *;:<!: *<T£ a. ±gfi-fia 
sctc*5tt4XT*$n-&^^©'5*. Apy>sfaif 
7 ;u * / <f ju a o ^ x ti8R »t ±ie u ii o if h 
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«. MAM? □ O^^Jk ^D^E^?;k 3-H^f=- 
)k h'J7^^D^^;k 2 -:7Jk*axf\>k 2, 2 
-y7MDX3 1 ;k 2, 2. 2-hU7;U*DX5 i 
;k 3-2oo7cibr;k 4 Do^Jk 3. 4- 
yjDD^W 3 -7 )l*D 2, 3. 4- 
f-iJ7MD^>f^ 2. 3-y?DDA + J/*, 
6, 6-^ya ; e^+vJPS^«>/\Dy>0 ; iFS:l~3 
{1W?£^SI$SC 1-6 ©iSJSXtt^^fS^T^^S^ 

[ 0 0 4 4 3 ±IS-1K^ MnXm TS^iW^M i0 
©H&ffltLT.*. MAtfFe C I*. FeBr., Fe 
It. F e SO,. FeCOi, F e (OH) >. Fe C 1 
i. FeBri, Fe Ii, Fei (COi) i. Fe (O 
H) j, Fei (SO.) i. Fe (NOi) «. Fe (NO 
a ) i» F e (C I O,) s. F e (CIO«) Cu 
i li< CuiC h, CuC h, CuBri, CuFi. 
Cu (OH) a. Cu (OCOCHi) i. Cu (NOi) 
». CuSOi, CuiBri. CuiSO ( . Cu: (O 
H) a. ZnCU. Zn It, Z n B r 1 , ZnFi, Z 
n (NO») », Z 11 (O H) t . Zn (O C O C 20 
Hi) i.ZnSOi. BaBri, Ba CO), B a C 
li. BaFj. Ba Ii. Ba (OH) 1. Ba (OCO 
C Hi) t\ B a (CIO.) 1, B a (NOj) B a S 
0«, PtBri.PtCh, P t (OH) i . P t 
It. PtFs. VBn, VCli.'VCI.. VFt, V 
Ft. V F. , V (OH) », V (OH) i, MnCli. 
MnC li, MnBn< MnFi, Mn It, Mn (O 
H) 3. Mn (OH) 1, Mn (OCOCHi) 1. MnC 
Oj, Mm (SO*) 1, MnSO., Mn (NOj) 1. 
NiBn, N i C It. N i 1 1, N i (OCOCHt) 30 
t. N i (NOj) s. N i CO*. Ni SO,, Ni (O 
H) 1, CoBri. Coli. CoClt, Co (OCO. 
CHj) t. C o (OH) 2 , Co CO*. C o (N 

o») 1. coso<m*miz>z.£w%%. 
[0045] -aest (1) <D?TV-)\'mm&ii&m& 

10 0 4 6) -asa (j) <o?7>s-)vmm&t&mm 40 
[0047] -j&jS; (l) ©^y-^suJSttfc&jRffi 

tCD5fi?«i. 3I£0~1 5 0"C, *?*b<ti:0~l 0 0 

[0048] m< isTme>tiz*&w<D<tGmts a» 
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[0 0 4 9] x&woiteimt. mmfamtvxmm^ 

fcttomZUZtSte. —m^ MnXm (M. X. nR 
(1) Q?7 , /-Jl'K*fl:®fft£'. OH-*©B'f*> 

[0 0 5 0] *%W(o<t£mt> mn— mtottm&mi 
mm, ttiss». tt«j(w. ssasra&aj. mn$m 
m m t u t « & a © ^aga^s @ w »c m c xsiR t z . 

:/F£SS, ££5&. x>^>. **U 

;k yo/'W-Jk m->D»/7*. ^H^'ll*. t>^> 

tn'j H>«ott*a, ^«x>^>, 7;i>^>s^h 
a, ^k*;u->^a. #y*^>'x^ix>v;pe^>j|B 
K=eyyy-ty k, . ajprojiaat. ati. 

SI. »4i@!:7> ; 6x^A«S. ^D'JMSth'J'Ji 
4?y x^u>i/y a-;^<o«jRSij^!*^^-r# 

«»jA«#yx^k>^y3-;k *f#*m, jskt 



00) 4#Bfi¥9-2 5 5 6 7 8 

17 18 

Rffl&z/K»M<&»tete«aiT*fcRLTtti *sw»t c h n 

LTC©#SJlC&^T^J§$ttT^5fc©£T^T<£ffl K-JMS (X) 5 3. 2 9 4. 7 1 6. 5 4 

T€s iAtf*. ?LSt7jcg?S» X3\^7Jlo-;k fSBMB <*> 5 3. 2 3 4. 6 7 6. 2 4 

;k tfysd'+S'flS'f V*3r7UJl'7Aci-/k tf'J** A (max) (^^^-;P) :261nm, 3 0 8 nm 

->x5 1 u>v;i'k , ^>jiBJt&Kx^x;i'«^£^tf«.ci ftenfe&jRtttti* 2 - (3. 4->-ih*->7iz 

*it*«. &&. co«^«att©8«*Mscr*fc3is m -4- (2 -*;u4+->- e -eyyjw f7>y- 

JW, *Ji^b«l»t*JlOl/Tt>J:K JEt^BfciSUT* JO SM4P - 1 T&ofc. ttAOMTteRCTFR* 1 fcJRL 

K*«JM+K*#*LftTfeJ:»f>. ^-XK. *U-»A [00 5 7] 

[0 0 5 11 *»9i©fb^«lS:Eai«JWt»fc^*-a-S 

.aftEKSffl? 1~7 OtftXmcDAiJ:^ -a? 
[0 0 5 2 J ±G©BK8JH©»4#&i**icffli8i*tt. 

<. &m$ifiwi&, a#©*# v *»]*■©»©*#. s 

a. mbm. s&m' asu. weans zft^m 2- (3. 4-^ih+->7izw -4- (2-^;u 

T#flRJ*l8:^Sn, KK»4*Kfcj6i;-t#aT»«rt, IlK.* 7*|P*3 7 5mg©2 0ml*»«c*toA. 

£j>3, ATfeL<'BBtt«ft4*n6. £fcl©4g£{;:tt ^iSICT 1 iSIWttffTSCik: J: Wfi^gXAUSi 

&. d©«fA©-ss*xi8«ig««Tfc«u aooiti 

[0053] *&mcc>m.mMm<n& j 5-m\zm&., &#© 50 ^aa®. (cal.t.3 4 omg©2 - (3, 4-->'ih+ 

ttJM*©«6©*#, **©&£«££ ->7xXJW -4- (2 6 -feT >JvW 

sna*«, a*wa«»T»**3s?8©{k^«i©iti 1 ?-7V-)V ■ sk an 

BStJ^aike^OiWO. 2~2 0 0mgin©*i [ 0 0 5 9 ] 

«fcV». . mp : 2.9 1 -2 9 3*C (##) 

[0 0 5 4] 5c5!l^«rii (Cj e Hi4N < 0»S 2 Fe • HsOiUT) 

[*ttM] _«T. fH&fllSr^tfT. C H N 

\Z&WtZ>. ttJMB <X> 5 6. 1 6 4. 46 6. 8 9 

[0 0 5 5] nt&Wl ^fflffl <*> 5 6.36 4.1 9 6. 9 5 

2- (3. 4-yih*f7zrjW -4- (2-f))V UV7.^£ 

#*5/-6-t;U ^7'/-JU5 0 Omgil*; 49 ■ A (max) K*9J—M :2 6 2 nm. 2 9 6 nm 

-^7 0mII:e»U cntSSKIB2^' 5*|D^1 ft e>nfc&JR*g#« 2 - (3. 4-yIh*y7iZ 

6 9mg© 1 Om 1 TKigiS&iraA. ^ffllCT 1 Itisffltk M -4- (2 6 - tf 'J -^U) 5"-7V/— 

af*J:tfC«k'P»€^'JXAAS:#fc. £©ijSA©— ;Pi^t©it^2 : X^/ISAfli 

8B«Xt8«SiI8MftK#U £S0©l3A£i!lllx\ IS&LT Stttf&lCj: t)«ISbt. KAttHMAKlcAU 

517mg©2-(3. 4-vlh+i/7i^H -4 I$ttP - 1 T&vtt. *£A©te^J£3&teTSBS 1 IC^U 

- (2 6 - fcru^jw ?7V-)i • ® fciOT*o. *fc»**nfc«a**ic3i%^. 

(II) *g#£f#fc. [0 0 6 0] 

10.0 5 6] *Sfe*9*tt Wb7] 
mp : 2 8 4- 2 8 5"C (#«?) 

5c&##Hi (CiiHuNiOiSjCu • 3H 2 0<htT) 50 




(11) 



4#0B¥9- 2 5 5 6 7 8 



19 



20 



CzHsO OQiHs 




* [0 0 6 2] affcr/UXAttfl 
mp : 3 0 0*0^ 

7c£##rffi (C..HnN*OiS 8 Fe 8 (NO.) : (O 
H) ,tbt) 

c 

4 5.22 
45. 36 



H 

3.5 9 
3. 37 



N 

8. 3 3 
8. 3 8 



[0 0 6 1) §gJ6fll3 . 

2- (3. 4 -i>Ih+->7xZJH -4- (2-t))l 
J^^rv- 6 -tf" J 'SM f7 , y-^5 0 0mgSli'/' 
-;W6 0ml ICiQ8*i§fl¥U jmicSBKBI 2«* • 9 7jc;fo 
154 5mg©l Om 1 7kig»«£iDa., £ia«CT4 81$ 
TOBti: ifC<fct)3R6XUXAIl,£#;fc. HCDfcSJI 
0>-aB&X85M8igft?tfH::#U $ 0 <D*S&£!lKlDu 
LT4 00mgO2- (3. 4 -/ih + ^i-W 
-4- (2-*Jl^^^v—6 -tfU^JW f7V-A • 
& (III) 

C 2 H 5 0 OC2HS 



Fe 3 --0- 



2 nm 

4 - v*X h + ->7x- 



St*ffl (X) 

A (max) (*9S—M : 3 1 
10 '&<btltz&m&<*\t2- (3. 

;i>) -4- (2 -*;i'#*->-6-tr'j^;i') ^T 4 /- 

^t«troit*U : l©Jgft-C»*C<h«:, X&*S#i#t 
[0 0 6 3] 



2+ 





2NQa" 



[0 0 6 4) *««4 

2- (3, 4-yXh*->7x=JW -4- (2-*;U 
*^->-6-trU^) W'/Hl'SOOmg^i'; 
-JHOOral £flt)SS&*Sfi?U rntC^SfSSS • 2 7jcfil 
$14 8mg©^^y-;H Om ] @j£$riO*.. ^fllt 

T4 8B?Mits«» ^!«?&s*tfc. %*,n%i$.mz? 

■fe.hr: hU^8 Om 1 *3nJx, jbnS&®«¥ L fc.. S1CT 
4 8^P5iSiiS-r'5rifc«fcCi«fey'JXi»f B S:^fc. £ 
rojg&<D-a5£X*£«&j£«?#rt::{»;U BIS 

KSl/T4 8 5mg02- (3, 4--^xh^x7 

izw -4- (2-*;u^^-6-trui?JW ^7 
y-;i--3Efifi (ii) *ifti%tt. 
[0 0 6 5) efi«9*« 
mp : 3 0 0*CEA± 

TC^tfffi (Cj« Hji N4 Oi Si Z n • l/2H»Oi:L- 
T) 

C H N 

ftJFtt (X) 5 6. 1 2 4. 3 4 6. 8 9 
AMI (56) 5 6. 1 3 4. 1 9 6. 7 6 

A (max) i*9J—M :262nm. 305nm 



C 2 H B J 



30 n*>WZ&m&mi2 - (3. 4-yI^y7i- 

;w) -4- (2-^;ujp+->-6-tr'j^JV) 
;wts$a<t<z>Jt#2 : i©#s#r;fe*;r.<t£. xsu&gji 

WP-lTftofc. ttl«tt7tftttTE«l fca* 
[0 0 6 6) 



[ft 9] 



C2H1O OCjH6 



40 




[00 6 7) *ttM 5 

2- (3, 4-yIh*y7x-JW -4- {2-13)1 
50 -;i/8 Oml KiO!&?§#U Ctlfc&fcafiBl 8 5mg 



02) 
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<D3.$j~)\,2 om i mmrna^ mmzx i 4»$ratt 

B t Z> Z t \Z ± 0 ft ^ U X A A 5: % fc. £ A ©- 
5 5 8rag®2- (3, 4-^T.f4y7ir;W -4 

- (2 -rt;i^*->- 6 -tru-^w f7y-;i/-zn 
[0 0 6 8} ae«i*« 

mp : 3 0 0"CJ^± 

7c3R#t/rffiI (CnHii NiOtSZnC I i<h UT) 

C H N J0 

ffl-JTffl (%) 4 5. 0 4 3.5 8 5. 5 3 
m&® (.%) 44. 9 8 3. 7 3 6. 2 5 

A (max) (*9J-M :2 62nm, 3 0 8nm 

me>nft&m,ft<*\t2 - (3. 4-/ih+->7xr 
M -4- (2-*;u^+->-6-t:g^;i') ?7V- 

F B 1»liP *SAcDte?SSic«TfB3Sl 

tCiSLfcilOT&O. 3 nitwit Sr&KiST. 50 

[0 0 6 9] 

Hfcl 03 




[0 0 7 0] *JE0i|6 

2- (3, 4-ylh*->7i^W -4- {Z-j3)V 

#*5/-6-KU5>;w ^t^z-jv-s o omgSrx^y 
-;w8 om i \zm^mmv. z.mz&&-?>#> • 4tk 

3 3 1 m e Ol^ /— 2 0ml ^SSiinA, 

\z t 2 4 b$ n » ii -r a c: t t «t k> n & •? u x a a * » 

C-iaU. 3 2 0mgCD2 - (3, 4-/Ih^ 

•>7iZJW -4- (2-*Jl/#*i/-6-t'Ji'W 
?7>/-)l- (II) ^flc^Wfc. 4(9 

[0 0 7 1] 
mp : 3 0 0t:a± 

7L3&#t»Tffi (C3.HnN4O.S2Mn • l/2H!Ott 
T) 

C H N 

W-JFffi (X) 5 6.8 6 4. 39 6. 9 8 
H9Jffi (X) 5 6. 8 6 4. 2 0 6. 9 7 

A (max) M : 2 6 1 nm, 3 0 3nm 

#e.nt^jnigi$tt 2 - (3, 4 -71 h+->7i^ 50 
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M -4- (2-^;p#+->-6-trgi?;w f7V- 

)b<!:T 2 : 1 ©»#T*6 £ <h£. X® 

-f. 

[0 0 7 2] 

Hbi l] 




[0073] nmm i 

2- (3, 4-vXh*v7x^;U) -4- (2-*JU 

^ - 6 - 1: u sw). ^7 *s-ji> 2 0 0 m g -R^m 

<£•)- h V V A 2 2mg£zK5 4m J Cftl&JgWU Cin 
rCBSK— virJU • 67Kfi3!Kl7 1 m g ©*J§i£ 3 6m 1 £ 
ira*.. 8 0tTi o&Mlatfttt. ^i&KT 1 4mf^1&m 

t5:iC«tCS&7 , UXASS^&. iL©*gA©— SS 
6 lmg©2- (3. 4 -i?X h*^7jc~JP) -4- 

(2 -*;w*^^-6-trg^;i/) yyv— ;w • :^jr 

^ (II) f8#**Sfc. 

[0 0 7 4] Wfe*9*# 
mp : 3 0 O'CKU: 

Tt^mm (Cj.H 3< N 4 0»SiN i • HiOitT) 
C H N 

&fJUB (X) 55. 97 4. 45 €. 87 

$mm (%) 5 6. 0 3 4. 2 6 6. 8 4 

A (max) JV) :2 57 nm, 2 94 nm 

#e.n/c^Mil*ti2 - (3. 4 - -71 Fty7iZ 
» -4- <2-*;i/#*5'-6-fefUSMW ^yy- 
;Pi:X->>r^i©JtA^2 : 1 WSiHfcT&a w £: X«9 

[0 0 7 5] 
Hbl2] 



03) 



23 




CjHstJ 0C 2 H 6 

[0 0 7 6] SHifcfll 8 

2- (3. 4-yIh^y7irW -4- (2~t))V 
•> - 6 - M U ->';W ^7 14 8m g & 7K& 

ttMJ^A16mg**4 0mll:«i)iSl, CLft 
Kififcrm.JV'h • 67jcfD^i4 8mgCD*@}et2 0m 1 * 
JO*.. 80tT?l OftMAlMfe S&IC'TI 4P$ra;l*B 

0mg©2 - (3, 4-/Ih*y7iZJW - 4 - 
( 2 - * JU* * v- - 6 - tr u i?;u) ?7 • 3 AVW 

k (id 

[0 0 7 7] #<a«9*tt 
mp : 3 0 0tfiU: 

TcSitftftfiS <C».H»4NVO. SiCo • HiOtbT) 
C H N 

(X) 55. 95 4. 44 6. 87 
(X) 5 5. 9 2 4. 3 4 6. 8 7 

A (max) )V) ■: 2 6 0 nm, 2 9 2nm 

#e>n*:&lg#g#«2 - (3. 4-7lh^->7ir 
JIO - 4- (2 -AJl'Jtf+v'- 6 -fcT>J >MW f7'/- 
;l/<i:rJA;H-tOJ:h*«2 : 1 CM8#TJ&<& d £ X*g 

I, $ra»ttC2/cT»ofc. i&Jl<Dt&^5££mTK 
« ] »C^UfciiO-C*»?, S/tft£$nfci«g£#»:;7lr< 
T. 

[0 0 7 8] 

[fcl 3] 

C 2 HsO x OC 2 Hs 
/A 




[0 0 7 9] 
[SU] 
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[0080] mmm 

(1) t hJkWl^Mjla^ecDJf^WOSflaS 
•7— >r;i/h eo^it [M. Marker l. P. C. Andrews and B.M. 
Babi or ; in "Methods in Enzyno logy", vol. 105. 358-365 
(1984)] \Z'&r>1t. J!P%. $ft£iteUfcG!#j£A#7> 

-ftt«. CPDAO) S-ffl^T±lMi B t»M^fiJt«fc»3Jul» 

l-'JC'AO. 2M. ?X>»0. 1 4 M3&lX^H^fiS 
0. 2 2M4^) . 6 5Sf*Xh7>T-70 (77 

;i/-7->7tta) Sr-^-n-t'njfiiafoo. 2^. 0. 55?^ 

ffiSrS'L^tCtC. 1 0 0 0 r pmX 1 5#0»&?A 



(14) 



5 5 6 7 8 
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26 



mM EDTA£3rtI&@7K£in)A. jfcjfol* $ 
itfcft, *3B«ffc*- b 'J -?AT^5SIC5?bfc. 10 0 0 
r pmx 1 5^©jS'6T#^nfc«:}ttC^S{g3SSaaSr 

7ttK) tgi&lcS/IU 2 5"CT1 2 0 0 r pmX 2 5 

£ 0. ImM EDTA^r^tJU >KS9f^31^^7K 
(PBS) KffiJSU PBSTiSt#Lfc&Sa])!a3St£8!C 

10 0 8 1] (2) »*S£;J>6<DO ! -g£CD7 ; ;/-fe-"r8 

-AC^rSTcbtP^tC 4 6 0 nmlCfctf&ffiTfc&iWfc 

«F** 1 O^A/f-a.— ^, 1 5mMA^-A>? 
(B*KamSl©A>** (fflflUS**!, 7z 
/-)Vl/yH5Ft) fc 1 5mMi:^?,«l»C'\'<7,«;llD 

/kK-ft^MJ 2.kTpH£7. 4*C?J836Lfcfe©) 
&tf#!*{k£^<fcOfcS££!gr8t£3 7*0-7 2 OiJ-P^T' 

jW»«iJ^*p i oxmizV'f 20 

£ 1 u g/m 1 -hft-SSM::* XCSl&gBtt h 
i70-hC (->^v1±3!!v 1 Sm}A'\'<7>-J\>i>zm 
mm\Zt§M) «rl. 3 1 rag/m 1 tZSS^fcjD^fc. 
*4 MM 1 1/TI4N - 5 fr- L - * f-t—A - L - a 
-f->Jl,-L-7x^77X> (fMLP) We 



7*Jl>#)\, 12/3 $U^T-h 7tf- h (PM 
A) t-ffi^fc. cn63H*a©»*l4. fflti^x 1 0 
-'MT&th &^*UX1 0-»MTfe5. j|ilJj»^J€:»IJA 

& (f MLP©«£tttt4#M. PMACD<i£-«m0 
#fBi) , M£f±t5Sfi9T45)ig/m) <hfc<5«fc 

fi¥) SrSDAfe. 30 00 rpmX10»©Si'T»1=» 
*<D±m<04 6 0 nml::43V*5Rftffi£»?fc?t 
Kit (B*m.UVlDEC-3 40) T$?£Ufc. 
[0 0 8 2] .Ot- (w#SW/i5=-|-^o-ACOjS7C* 
Ji.4 *-.rt-**1f--f K^-fA**— ■ M (S 

OD. v^vftSik 1 5mM^^7.-A>i'Xtg®J«C 

Tafa7' l J fr- K S OD#fiETtt^>>^;i'T7 yfe 

[ 0 0 8 3 ] «S*£TSS^ 2 \Z7jk?. 

[00 84] 

[S2] 





*1 » ffi 


1 C 50 ( fl M) 


1 <& 


fMLP 


0. 0 6 


PM A 


3. 0 



7 0> h^—is(Dl(ft& 



(51)!nt.CI. 4 

(C0 7 D 417/04 
213:78 
277:22) 
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